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When the materials are the same, that is, E x = E 2 , the two stresses become equal, 
as evident from the above formulas. The application of this principle may be 
found in reinforced concrete design where steel rods and concrete are constrained 
to contract or extend equally. Another example concerns a rigid weight suspended 
by a number of wires held horizontally in a given position so that L remains the 
same for all the supporting wires. 


KERN LIMIT 

Various structural members discussed in this chapter so far were relatively short 
and rigid, so that any axial compressive loading was unlikely to produce buckling. 
When such a loading is applied eccentrically, the resulting stresses may be obtained 
by superposition of direct compression and flexural stresses. 

In this section we briefly consider the concept of kern, sometimes referred to 
as “kernel” or “core of the cross section.” Kern can be defined as the area in the 
plan of the section through which the line of action of the external force should 
pass to assure the same kind of normal stress at all points of the cross section. 
Consequently, the kern limit may be defined as a characteristic dimension of the 
central portion of the cross section, or the locus of points, within which the line of 
action of the external force should fall. The kern limit concept is useful in designing 
short prisms, columns, and piers subjected to eccentric thrust. Such a thrust causes 
a direct axial stress and a bending stress which can be superimposed as long as the 
response is purely elastic. As a rule, such stresses are not critical in the customary 
design of machine elements and steel members of various cross-sectional geometry, 
provided that local buckling is not a problem. However, if a structural member is 
made of a material that is good in compression but poor in tension, such as is the 
case with masonry columns, the analysis based on the concept of kem limit should 
be made [112]. 

The principle of kern limit design can be explained with reference to Fig. 19.8. 
Suppose that the external force P is applied at a distance a measured from the 
centroid of the prism having a symmetrical cross section, as indicated in Fig. 19.8. 
For simplicity of the derivation, the thrust loading is offset with respect to one axis 
of the cross section only. The uniform compressive stress is 



The tensile stress component due to offset bending is 

q _6Pa 
1 bh 2 

In general, the actual stress distribution can be of the type shown in Fig. 19.8. 
It means that for a certain value of a, a portion of the cross section can be in a 
state of tension when the direct and bending stresses are superimposed. However, 
to assure that the combined stress is compressive at all points of the cross section, 
such as the one indicated in Fig. 19.8 as “desired stress distribution,” it is necessary 



